Immunoglobulin estimations by the single radial diffusion technique were performed using serum from 100 subjects comprising 50 patients with recurrent aphthous stomatitis, 25 with Behget's syndrome and 25 normal controls. The data were subjected to multivariate analysis methods including Hotelling T2 statistics and the Roy-Bose simultaneous confidence interval. Raised levels of IgA and IgM were found in patients with recurrent aphthous stomatitis in comparison with normal controls, but there was no difference in IgG. In Behget's syndrome, only the IgM titers showed a difference, IgG levels being insignificant.
Introduction
Aphthous stomatitis is a collection of shallow mucosal ulcers with flat, fairly even borders surrounded by erythema. The ulcer is often covered with a pseudomembrane. Recurrent aphthous stomatitis (RAS) usually occurs alone but sometimes may be seen as an oral manifestation of Behget's syndrome.
It has never been adequately demonstrated that RAS is due to a virus or any other chemical, physical or microbial agent [1, 2] . In recent years significant findings have raised the possibility that an immune or presumably autoimmune reaction may be responsible for the oral aphthous lesions [3, 4] . The ulcers are often painful, one or more may be present, and they tend to be recurrent. Stresses of various types have also been shown to be contributory [2] . RAS occurs at approximately 4-week intervals and healing, which usually occurs in 1-3 weeks, may be only slighty accelerated with treatment.
The existence of Behget's syndrome as a separate entity has served to divide what some clinicians consider to be a spectrum of disease [5] . Patients suffering from Behcet's syndrome also possess a variety of antibodies to tissue extracts, namely fetal mucosa, skin and colon [6] . In Behcet's disease thrombosis may occur and a vasculonecrotic response may also be seen in delayed hypersensitivity reactions where the tissue damage is apparently due to lymphocyte activity.
Today, multivariate analysis is accepted as an important field of statistics and when we consider a variable P then we also have to consider the means and variances of P and P (P-1)/2 covariances. These are the basic parameters of the Table 2 .
Since zero was included in the intervals IgA and IgG, we concluded at the 5% joint significance level that the arithmetic means were not different. The other (IgM) 95 % simultaneous confidence interval had not included zero, and so the arithmetic means of IgM were found to be significantly different (P <0.05).
The Hotelling T2 statistics were applied for testing the difference between the means of the control and RAS groups.
The two-sample T2 statistic had a value of 25.1509. The value of F was found to be greater than the table value of F 0.01 ; 3.56 (4.13). Therefore we were able to say that the arithmetic means of the two groups were significantly different (P<0.01). The Roy-Bose simultaneous confidence intervals were used to test which of the three mean differences might have contributed to the significant T2. The results are shown in Table 2 .
Since zero was included in the intervals for IgG we were able to say that the arithmetic means were not differrent (P>0.05). The other IgA and IgM intervals did not include zero, and so the arithmetic means were different (P<0.05).
Discussion
Immunoglobulin levels in oral diseases have so far not been studied comprehensively. In order to determine whether patients with different types of recurrent oral ulcers show any abnormality in their serum immunoglobulin levels, the latter were estimated.
BRODY and SILBERMAN [1] compared laboratory findings with the clinical condition of patients and found lowered serum IgA in aphthous patients. LEH-NER [9] reported raised levels of serum IgA and IgG in patients with recurrent aphthous lesions as compared with controls. ADINOLFI and LEHNER reported no change in serum IgG in cases of aphthous lesions. HANNAH et al. [3] found an insignificant difference for serum IgA. Serum IgA levels were similar in aphthous patients and in healthy persons, as reported by LEHNER [9] . GREENSPAN and BOACKLEE [11] reported that aphthous patients have a raised level of circulating antibody to a saline extract of fetal and mucous membrane. Slightly raised levels of the same antibody have also been found in ulcerative conditions, but at lower titers. DOLBY [5] reported a parallel change in the titer of antibody with the severity of disease in Behget's syndrome. Recently, GUVEN reported no significant difference between the serum Ig values in patients with aphthous lesions, those with Behget's syndrome and the values in healthy individuals.
In our present study we predicted the parameters for multivariate analysis methods, i.e., Hotelling T2 statistics and Roy-Bose simultaneous confidence intervals, which are more precise for the study of this subject. Statistical analysis revealed that there was no significant difference between the serum IgA and IgG levels in patients with Behget's syndrome and those in the control group. However, serum IgM values were found to be significantly different. The IgG level was similar in aphthous patients and in healthy persons.
